Direct delivery of leptin to the hypothalamus using recombinant adeno-associated virus vectors results in increased therapeutic efficacy.
The hormone leptin has been shown to be an afferent signal in a negative-feedback loop regulating body weight, and consequently, the administration of the gene product for the treatment of obesity has recently attracted considerable attention. Leptin is produced by adipocytes in response to increased trigyceride storage, and appears to affect body weight primarily through target cells in the hypothalamus. Although plasma levels of leptin correlate positively with adipose tissue mass in normal humans and animals, recent studies have shown that obese humans and animals appear to be relatively resistant to the increased plasma levels of leptin. Analysis of the levels of leptin in the cerebrospinal fluid suggests that the uptake of leptin across the blood-brain barrier may be saturable. Taken together, these results suggest that therapeutic approaches to deliver leptin through the circulation may prove to be problematic. Although recent clinical trials have suggested that peripherally administered leptin might lead to a reduction in body weight in humans, it is likely that the more effective delivery of leptin to cellular targets within the central nervous system will be necessary in order to fully reveal the therapeutic potential of the gene product. In an effort to provide a means for the delivery of leptin that obviates the need for the gene product to traverse the blood-brain barrier, we have evaluated the use of recombinant adeno-associated vectors to deliver leptin intraventricularly or directly to the hypothalamus.